The DNA helicase RecQ is required for proper induction of the SOS response to replication stress in Escherichia coli. Unwinding of stalled replication forks by RecQ family helicases in bacteria, and possibly in eukaryotes, may provide a means of damage signaling and recovering stalled replication forks.
single-stranded DNA-binding protein SSB. At high protein concentrations, RecQ can also unwind bluntended DNA. RecQ acts in the RecF pathway, which includes RecA, RecF, RecG, RecJ, RecO, RecR and RuvABC, and catalyzes recombination on DNA substrates that lack a double-strand DNA break, including gaps and nicks. The RecBCD pathway is the primary route of recombination initiated by a double-strand break in wild-type bacteria, relying on the helicase and nuclease activities of RecBCD to generate singlestranded DNA and load RecA protein. In recBC sbcB cells, recQ mutations enhance UV sensitivity and decrease the efficiency of conjugational recombination. Unlike recF mutations, recQ mutations do not affect levels of conjugal recombination or UV sensitivity in wild-type cells, suggesting that the RecF pathway requires RecF, but not RecQ, in recBC + cells [4] .
These genetic data suggest that RecQ helicase has a role in the initiation phase of recombination, processing a double-strand break or gap to generate single-stranded DNA for assembly of the RecA filament (Figure 2A ). Recombination reactions reconstituted in vitro with RecQ, RecA and SSB proteins showed that RecQ can initiate recombination [5] . In vivo, it appears likely that RecQ initiates recombination in conjunction with RecJ, a single-stranded DNAspecific exonuclease, which digests the displaced 5′ ′-ending strand to allow formation of the RecA filament on the 3′ ′-OH-ending strand (Figure 2A) .
RecQ was also shown to be capable in vitro of disrupting recombination intermediates, including Dloops ( Figure 2B ) [5] : this may be relevant to its ability to suppress illegitimate recombination, enhanced 30-300 fold in recQ mutants [6] . This anti-recombination function of RecQ appears to be conserved in at least some eukaryotic RecQ-like proteins, as the budding yeast sgs1 mutant displays a hyper-recombination phenotype, suggesting that Sgs1 acts partly to suppress recombination in wild-type cells [7] .
RecQ helicase may act late in recombination, together with the topoisomerase Topo III. This is suggested by its ability to catenate/decatenate duplex DNA [8] (Figure 2C ). Such an activity might dissolve double Holliday junctions and suppress crossover formation [9] . This is consistent with the RecA-dependent defect in chromosome partitioning Topo III or RecQ deficient cells [10] , which might be caused by unresolved double Holiday junctions. Genetic data on related helicases, Sgs1 in yeast, and WRN and BLM in humans, are also consistent with RecQ-like proteins having a role in the resolution of double Holliday junctions [11] .
Hishida et al. [3] discovered that RecQ helicase binds to, and unwinds, DNA substrates that mimic a replication fork with a gap on the leading strand much better than substrates with similar sized gaps on the lagging strand or a frank gap on linear duplex DNA. This cannot be explained by RecQ binding to singlestranded DNA and translocating in a 3′ ′-to-5′ ′ fashion, and suggests that RecQ recognizes structure-specific elements on DNA. In vivo, such cues might be enhanced by specific protein interactions that recruit RecQ to stalled replication forks.
To test the idea that RecQ has a role at stalled replication forks, Hishida et al. [3] induced fork-stalling in vivo using a temperature-sensitive allele of the DNA polymerase III catalytic (α α) subunit. Cells expressing this mutant protein grow normally at 30ºC and stop growing at 42ºC; at 38ºC, they are viable, but show a severe growth defect likely mediated by SOS induction of the filamentation response, which halts cell division in the presence of DNA damage or replication stress. Deletion of recQ suppresses this growth defect at 38ºC, but not at 42ºC; suppression is paralleled by significant reduction of the filamentation response, suggesting that the SOS response is suppressed (further supported by the poor induction in these cells of a fusion gene marker of the SOS response). Extending this to conditions that stall replication forks in wild-type cells, Hishida et al. [3] showed that, in response to UV irradiation, RecQ is needed for fast degradation of the LexA repressor, particularly in uvrA cells, where nucleotide excision repair, the major UV repair pathway, is disabled.
These data led to a model ( Figure 2D ) in which RecQ unwinds the template in front of a stalled fork with leading strand blockage. Based on previous observations that RecQ and RecJ are required for the removal of nascent DNA at the lagging strand after replication fork stalling [12] , the model continues that RecQ switches over to the lagging strand to generate singlestranded DNA on the lagging strand template, allowing formation of the RecA filament for SOS induction. Does this idea extend to RecQ's eukaryotic counterparts? At first sight the proposal seems attractive. In budding yeast, Sgs1 has a redundant function in the S-phase checkpoint [13] . The generation of singlestranded DNA at stalled forks by Sgs1 may allow formation of RPA-single-stranded DNA complexes, proposed to be crucial for DNA damage sensing by ATR/Mec1 [14] . In support of this idea, it was found that mutation of the large subunit of heterotrimeric RPA caused a defect in the recruitment of Ddc2, the DNA-binding subunit of Mec1, to double-strand breaks [14] . Earlier studies had shown that these mutant cells have an intact DNA damage checkpoint, but a defect in checkpoint adaptation, indicating that the interaction with Ddc2 might be important for such adaptation [15] . Further analysis showed that Sgs1 has only a minor role in the response to stalled replication forks, but a more significant role in the response to DNA damage incurred during S phase [16] . In particular, the synergistic behavior of sgs1 and mec1 mutations implies that Sgs1 is neither a major target nor a dominant activator of Mec1 kinase [16] .
Recent chromatin immunoprecipitation studies found that Sgs1 is needed to stabilize DNA polymerases α α and ε ε at stalled forks [17] , inconsistent with Sgs1 displacing the nascent lagging strand (and polymerase α α), as proposed in the RecQ model ( Figure 2D 
